An essential program within CS-CASH is the Pilot/Feasibility Projects and Emerging Issues Program, which supports pilot and feasibility projects, with the goal of enabling investigators to collect preliminary data to support submission of grant applications for independent, longer-term, larger projects related to agricultural safety and health. The central hypothesis of this program is that pilot and/or feasibility projects funded from this Center will result in subsequent grant submissions to NIOSH or other funding agencies to advance agricultural health and safety research. The projects selected for support by this program must address a critical issue in agricultural safety and health and clearly lead to future, more extensive study of the selected critical issue. In first five years of funding 26 pilot projects have been funded by CS-CASH. 
A review of each funded pilot project follows.
Livestock-handling injuries are also among the most severe of all agricultural injuries. The bison industry is growing in the central states and handling bison is hazardous, especially on Indian reservations. In this project, researchers characterized safety hazards and risks associated with bison herd management practices on reservations. Preliminary work was reported in the National Institutes of Occupational Safety and Health (NIOSH) Science Blog "Improving the Safety and Health of Bison Handlers".
http://blogs.cdc.gov/nioshscience-blog/2015/08/10/ bison/
Vitamin D Supplementation Protects Against Bone Loss Following Inhalant Organic Dust and Lipopolysaccharide Exposures in Mice Jill Poole MD -University of Nebraska Medical Center
Our investigations are demonstrating several novel aspects related to organic dust-induced inflammation with relevance to human airway disease. Overall, our findings are consistent with our central hypothesis that TLR-dependent pathways are central in regulating the crosstalk between lung injury and systemic bone loss induced by organic dust inhalant exposures. We demonstrated that TLR2 and TLR4 pathways mediate large animal confinement facility organic dust induced airway inflammation, but bone deterioration following inhalant organic dust treatment is strongly dependent upon TLR4. Inhalant ODE exposures significantly increased the number of bone-resorbing osteoclast precursor cells, which directly depends on the presence of TLR4. These observations suggest that manipulation of TLR4 signaling pathway could have implications for the future therapeutic and/or preventive strategic interventions.
Hyperinflammatory Responses to Organic Dust Exposures in the Elderly Kristina Bailey MD -University of Nebraska Medical Center
Nearly one third of working farmers are 65 or older. The aging of the agricultural work force leaves many workers more vulnerable to environmental exposures that are incurred in their daily work. For instance, aging farmers have more respiratory symptoms than their non-farming counterparts. To effectively serve this population, more needs to be known about how aging affects lung responses to agricultural exposures. In this proposal we will define how the inflammatory response to inhaled agricultural dusts changes as we age. Understanding these changes is the first step to better prevention and treatment of airway disease in older individuals. In animal models, we have data that suggest that abnormal TLR2 and PKCε signaling leads to a hyperinflammatory response. This proposal seeks to further increase the translatability of our work by gathering more human preliminary data. This will make us much more competitive for external funding.
Cardiovascular Disease Risk and Physical Activity in Farmers Paula Schulz PhD -University of Nebraska Medical Center -College of Nursing
The state of Nebraska is predominately rural with cardiovascular disease (CVD) as the leading cause of death and hospitalization. Adults in rural Nebraska suffer from higher rates of heart attack, coronary heart disease, stroke, hypertension, hyperlipidemia and diabetes compared to overall state statistics. This study will contribute to outreach strategies by providing information about CVD risk in farmers which can be used to develop tailored strategies for CVD risk reduction in this population. This study will provide preliminary data for a future NIH R01 submission to reduce CVD risk in rural Nebraska communities. Specific aims of this pilot study are to describe health behaviors (physical activity and dietary habits), quality of life, and CVD risk of farmers during peak farming season and off season, and to explore relationships between cardiovascular (CV) risk, and health behaviors (physical activity levels and dietary habits, personal (age, activation level) and quality of life variables.
Effects of Sleep Deprivation on Balance, Stress and Recovery among Farmers Ka-Chun (Joseph) PhD -University of Nebraska Medical Center -College of Allied Health
Working hours in agriculture are highly seasonal and fluctuate by weather. Spring planting and fall harvest involve extremely long workdays and farmers often have less sleep during those busy times. Sleep deprivation might cause balance instability contributing to slip, trip, loss of balance and fall injuries, which are common and serious among ageing farmers. This project studied the performance among farmers longitudinally in repeated one-week observation periods before, during and after the busy spring planting and fall harvest seasons. Our pilot work has clearly indicated a strong relationship between sleep hours and instability in crop farmers. Increasing sleep loss can cause balance instability. We also found that our sample of six famers were about seven times more likely to be unstable when they slept less then their average hours the night before the testing. These important data allow us to develop a larger scale of research and ultimately provide more scientific basis to form better recommendations for farmers to self-regulate their sleep and working hours in prevention of agricultural injuries. Section II-Program/Project Highlights
Central States Center for Agricultural Safety and Health
The AgHealth Nebraska model addresses the medical and farm safety education needs of farm families. The AgriSafe Network, Certified Safe Farm, and wellness concepts have been incorporated into modern rural clinical practice. It is the aim of the AgHealth model to detect serious health conditions at an early stage, identify and remove injury and illness hazards, set personal wellness goals, and provide incentives for farmers to manage their health and wellness. AgHealth is designed to be sustainable with client fees, insurance reimbursements and agribusiness support. It is anticipated that participants will improve their health behaviors and reduce health and safety hazards. In the long term, this model will reduce injuries, illnesses and related costs.
Ten farms in Nebraska participated in this study. An occupational nurse with a farming background has been trained to perform the farm visits. The nurse performs both the health and farm safety assessments. Using a customizable iPad application (BioCheck™) the health screening data are safely stored and can be readily accessed by the clinic physician. Working in collaboration with a business consultant and the AgriSafe Network, a business model is being developed that will guide future studies and assure long term sustainability. This model will provide a financial platform to identify insurance and industry business partners.
Antelope Memorial Hospital (AMH) is a not-for-profit corporation located in Northeast Nebraska serving approximately 7,500 rural residents in 15 communities. Medical clinics are located in five communities in its service area of seven counties. Antelope Memorial Hospital and its providers address the overall health care and wellness of area farm families. However, there is not a specialized program currently available for educating farmers and ranchers of the occupational hazards of production agriculture. This project was designed to integrate a pilot evidence based primary prevention program geared toward the occupational health and safety of farm and ranch families. Wellness, Farm Safety Events, PPE demonstration and health screenings were designed as part of the hospital program to promote safety on the farm and ranch.
Social marketing has been used as an approach to tackle many public health issues. In the agricultural sector social marketing has been used to improve campaign offerings as well as to identify effective communication and distribution channels to reach farm workers. Community Based Participatory Research (CBPR) has also been used to engage affected populations. In this project the participants acted as a long-term focus group because a primary goal of the project was to solicit in-depth insight. The group met to examine existing data on farm injuries and discuss the impact of farm injuries. Working with the PI the women developed a matrix of ideas for a possible project focus by looking at high/low occurrence and high/low impact of various types of injuries. The study participants identified equipment safety as a key farm injury prevention strategy. They identified farmers themselves the priority group for the focus of the project and equipment dealers and repair technicians as a secondary group. Two strategies were identified to achieve that objective: 1) a prompt in the form of a safety checklist that could be hung from the rearview mirror, and 2) a graphic safety label that could be used to supplement standard safety labels.
Stress and Mental Health Among Latino Farmworkers Athena Ramos -University of Nebraska Medical Center College of Public Health
The Migrant Farmworker Health Study was developed to gather baseline data on the health of Latino migrant farmworkers in Nebraska, to better understand the migratory pattern of these workers, and to develop recommendations to improve working and living conditions for migrant farmworkers. As part of the project, a Migrant Health Task Force was created and facilitated to engage a diverse group of community partners in the initiative. Members of the Migrant Health Task Force include: University of Nebraska Medical Center, Center for Reducing Health Disparities; Creighton University, Office of Multicultural Affairs; Nebraska Migrant Education Program; Justice for Our Neighbors-Nebraska; and El Centro de Las Americas. The Task Force developed a survey that consisted of 103-questions about demographics, current health status, stress, depression, and substance use. The research team held community meetings in towns where farmworkers lived to discuss the importance of the project and obtain their participation in the study. The team visited eight communities in five central Nebraska counties and had 200 people participate in the study. Participants were given a resource booklet on mental health, managing stress, substance use, and a listing of community health centers. This project has had an impact by starting a discussion on migrant farmworker health in Nebraska. A relationship with the Consulate of Mexico in Omaha, Department of Labor, and Legal Aid of Nebraska has been established. There are a number of organizations across the state including the Center for Rural Affairs, Heartland Worker Center, and Justice for Our Neighbors-Nebraska among others that are now working to organize and educate Latino immigrants in rural areas, which may have implications for improving conditions for migrant farmworkers. Chronic obstructive pulmonary disease (COPD) is the third leading cause of death and a major cause of morbidity among persons greater than 45 years of age. Farming has been associated with COPD. Among farmers, it has recently been estimated that the prevalence of COPD is 30% in smokers and as much as 17% in never smokers. This study provides an opportunity to examine the airway microbial structure and function. The central hypothesis is that the indigenous airway microbiome changes with airway obstruction and agricultural exposure. The cohort consists of 20 COPD patients with or without agricultural dust exposure. Induced sputum samples were collected. These samples were analyzed by 454 pyrosequencing, the data have been downloaded and the initial analysis phase of the mega-dataset has begun. To facilitate successful collection of induced sputum a high-pressure nebulizer was purchased. A VA Merit application has been submitted using preliminary data generated from the CS-CASH program. A grant application to NIH will be submitted in November. Breakthroughs in understanding the types of bacteria that infect the lungs of farmers and ranchers after exposure to agricultural dust will lead to better treatments and outcomes.
A survey of 20 hazards common to agricultural sites was developed and distributed to agricultural workers in the central and western Nebraska regions. Surveys were distributed during agricultural training sessions and at regional farm and ranch shows. There were a total of 169 respondents, of which 69% were from feedlot operation and 31% were from harvest operations. An advisory committee was assembled to review the survey data and determine the final hazards to be depicted on pictograms. Members of the advisory group included: safety consultants, feedlot operation managers and a professional appraiser whose main focus is agricultural operations. The top 15 hazards were depicted into 10 pictograms as well as information on the dangers of talking and texting while driving.
The pictograms were developed in Microsoft PowerPoint. This is popular software and allows for easy modification. The intent of the pictograms is to bridge the growing English-Spanish communication gap; particularly for hazards that are imminent. Employers and employees can have free access to the materials for distribution. It is anticipated that they will be used as part of short training sessions and reference material. The pictograms have been added to the National Agricultural Safety Database (NASD) and are available on the CS-CASH website.
The Nebraska Safety Center in Kearney Nebraska partnered on an AgHealth Nebraska farm safety assessment project with CS-CASH and Kearney's UNMC College of Nursing. The assessments and health screenings took place in the Kearney-area on farms that were randomly selected. The health screenings are conducted by first-year nurses in training from the UNMC College of Nursing program in Kearney using a mobile lab brought to the farm sites. Farmers, their families and employees are screened on site for blood pressure, glucose, hearing loss, skin cancer and other health issues. This screening allows study participants to identify potential health issues, set personal wellness goals and provides help in managing their healthcare. In addition to health screenings, Nebraska Safety Center personnel conduct safety assessments that include identifying, removing or fixing injury hazards on farm properties. The health screenings and safety assessments were covered widely in the local news, increasing interest in this project. In addition to training healthcare professionals and improving health outcomes this project aims to implement the Certified Safe Farm program and partner with insurance companies and other organizations so that agricultural workers are acknowledged for having effective farm safety awareness programs in place. It is anticipated that compliance leads to a better safety record and can give farmers a break in insurance costs. In addition to data analysis the pilot project is also initiating various outreach efforts aimed at improving awareness and engagement to ultimately increase reporting of pesticide poisonings. The pilot project collaborators developed a coordinated messaging campaign delivering pesticide poisoning information, pesticide poisoning data, and reporting requirements to health care providers and public health departments throughout Nebraska. Additionally, project investigators have contracted with the Pesticide Safety Education Program at the University of Nebraska -Lincoln using pilot project funds and in-kind matching funds obtained by the Nebraska Department of Health and Human Services collaborator to develop public service announcements that will air on rural radio stations. Creation and delivery of Spanish language public service announcement through Spanish radio stations is also being explored through a potential collaboration with the CS-CASH Stress and Mental Health Among Latino Farmworkers pilot project.
Agricultural workers are exposed to an ever expanding number of potentially harmful agents that can affect the respiratory system. The prevention and treatment of acute and chronic illness related to agricultural respiratory disorders, is a necessary component in caring for the rural agricultural worker. In Nebraska, Nurse Practitioners (NPs) and Physician Assistants (PAs) provide care in rural areas of the state, however many have not had any formal education regarding agricultural-related respiratory diseases. This study evaluates the knowledge level of NPs and PAs regarding evaluation, diagnosis and treatment of agricultural respiratory diseases and pilots an innovative, evidence-based, continuing education program utilizing problem-based learning strategies.
Results from a survey sent to 631 NPs and PAs in Nebraska indicated that 71% were uncomfortable or somewhat uncomfortable recognizing and treating agricultural related illnesses. While 75% of the participants indicated that they would be interested in continuing education on respiratory-related disorders in agricultural workers. The knowledge portion of the survey indicated a need for education in a number of respiratory health topics. Educational programs and seminars for NPs and PAs are currently underway. The objectives for each session are for participants to be able to describe 5 common agricultural respiratory hazards, identify 4 respiratory conditions associated with agricultural dust and gas exposure and to determine when personal respirators are appropriate for use in the prevention of acute and chronic agricultural respiratory disease.
Data from this study were used in a grant application resulting in funding of a three year $769,000 HRSA grant that will be used to launch a program that offers advanced education and training for family nurse practitioners who work in rural and underserved areas.
This ongoing prospective study was developed to systematically understand and describe occupational risks; CAFO job processes among the phases of hog production including: sows, nursery pigs, and finishing; and explore opportunities for safety and health educational interventions through the identification of perceptions and acceptance of occupational risk, health effects, healthcare needs, and health beliefs among Missouri Latino CAFO workers and their families. These data have been used to support the CS-CASH proposal: Health and Safety Risks Among Immigrant Cattle Feedlot Workers in Nebraska and Kansas. This ongoing project seeks to develop a National Sustainable Model CSF Program by establishing a coalition of stakeholders active in CSF programing and establish a consortium committee representing seven states. The project aims to: convene a coalition of CSF stakeholders; produce modules and a manual containing CSF program and procedures; investigate integrating a self-assessment farm safety program to CSF audit; and investigate achieving incentives from insurances and agribusinesses for CSF farms.
Prevention and Treatment of Agricultural Respiratory
Lungs for Life, a concept developed by AgriSafe, is specifically designed to prevent chronic debilitating lung illness and disease by focusing on the respiratory health of the agricultural population. Collaborating with five health care providers, in the specialty areas of pulmonary research, primary care, pulmonology, allergy and asthma and occupational health, this program has established standards of clinical care for Ag producers working in high exposure respiratory settings. This program is based on applying principles of respiratory health monitoring and adapting those principles to the agricultural industry. A toolkit developed for use by primary care physicians and pulmonologists includes an agricultural occupational history survey, education on the use of personal protective equipment (PPE), and a protocol for baseline lung function screenings. These data have been used to support the CS-CASH proposal: Women in Agriculture -Outreach.
The Iowa Fatality Assessment and Control Evaluation (FACE) Program's goal is to reduce injuries through surveillance, fatality investigation of root cause and contributing factors, and dissemination of prevention messages. This project will 1) use farmer focus groups to evaluate existing FACE products and dissemination methods; 2) develop new FACE products that incorporate farmer feedback and narrative texts gathered through interviews with decedents' survivors; and 3) use farmers to evaluate these new products. Project outcomes will inform FACE programs and agricultural safety outreach programs in best practices for disseminating injury prevention resources for farmers.
In an effort to address the unmet needs for prevention of behavioral health problems, a symposium was assembled to provide input on online Dealing with Stress workshops and forming a consortium to disseminate and evaluate them. The symposium successfully engaged a variety of stakeholders from 4 states. Their input was most useful in setting out guidelines for further grant proposals.
Identification of critical stakeholders is an important outcome. These participants and their organizations are likely to form the core of the advisory boards involved in carrying out future grants. These participants and their organizations will be invaluable in the effort to obtain further grants, where the greater leveraged impact will occur. The qualitative output consists of the detailed comments and suggestions that symposium participants provided. Their sharing of information about rural behavioral health needs of the population in their respective states is a valuable outcome.
The first grant proposal based on this project will be for HRSA's Rural Health Care Services Outreach Grant (RHCSOG) Program. Its purpose is to seek "projects that demonstrate creative or effective models of outreach and service delivery in rural communities". Both Principal Investigators have prior experience serving as RHCSOG Program grant reviewers. However, if funding from that source is not obtained, the groundwork will have been laid to pursue both service-oriented foundation funding and more researchoriented funding.
Beyond the dissemination and evaluation grant, there are any number of opportunities for additional research involving the DW S Workshops across geographic and ethnic populations and agricultural sectors. Research might also identify the parts of the workshops that best serve particular agricultural and rural people and whether the workshops can serve a purpose in clinical practice. Best evidence reports every three days one child dies and everyday 38 children are injured in an agriculture-related incident. The National Institutes of Health have included comic books in public education campaigns since 1930. Comic books (graphic novels) have been evaluated for effectiveness in educating both children and adults in health promotion and can communicate knowledge, discuss alternatives or solutions, and critique issues. The purpose of this proposal is to develop a bilingual, culturally-specific comic book (graphic novel) to teach Latino migratory and seasonal agricultural worker (MSAWs) children and parents about safety working and living in agriculture; and to qualitatively pilot test the comic book for satisfaction and usability by the intended recipients. This is a multi-state multi-disciplinary team which will design, produce, pilot test, and then disseminate the agricultural safety comic book specifically designed to meet the linguistic, literacy, cultural, and situational needs of the MSAW child and family.
Vision for a National
It is known that risk of farm injury increases with use of medication, notably with the use of specific classes of medicine. What is not yet known, is the extent to which drug-related problems are associated with farm injury. Drug-related problems are defined as any undesirable event experienced by an individual that involves or is suspected to involve medication, interferes with achieving goals of treatment, and requires clinical judgement to resolve. Troublesome issues such as improper dose or drug selection, adverse reactions, or drug interactions may be the missing indicator that healthcare professionals could apply to develop preventive interventions. Pilot research to evaluate and characterize problems with how medicine is used or how it is prescribed prior to a farm injury are imperative to implement prevention strategies.
Quarterly summaries of current press clips related to agricultural injuries and fatalities are analyzed, coded, and entered into an accessible dataset. These help track the evolving, persistent experience of producers and highlight targets for continuing preventionintervention work. In CY2013, press clips captured 86 fatal (versus 92 in 2012) and 92 non-fatal events (versus 102 in 2012); 73% of fatal and 68% of nonfatal events involved mobile machinery. Overturns and run-overs were almost half of the mobile machinery deaths; collisions between farm equipment and motor vehicles top the non-fatal injuries at 30% of the nonfatal injury events involving in the "Tractors and Mobile Machinery" category. These data were used to create media messages that were disseminated to newspapers and used in email blasts to 27,000 farmers and ranchers in the CS-CASH 7-states region. Work is underway analyzing relationships between nonfatal injury events in press clippings and injuries reported in survey work by CS-CASH with USDA NASS." These data were shared throughout the year with researchers, agricultural reporters and others who required statistics on injury and fatality rates.
